Since the production of three literature compilations in 2012, 2013 and 2014, 266 further published contributions on Triassic, Jurassic and earliest Cretaceous (Berriasian) dinoflagellate cysts were issued between April 2014 and January 2018, or have been discovered. These 266 items are listed alphabetically herein with full details, including digital object identifier (doi) numbers where applicable. A full description of each publication as a string of keywords is given. These studies are placed in one or more of 14 global regions, and the most significant contributions are reviewed for all these areas except Central America. The region with the most studies is West Europe (37.2%), but sub-Arctic Russia (10.5%), the Arctic region (10.2%), East Europe (7.1%) and sub-Arctic North America (4.1%) are also well represented. The proportions of these publications over the Triassic, Early Jurassic, Middle Jurassic, Late Jurassic and Jurassic-Cretaceous transition intervals are relatively similar. However, the Middle Jurassic is best represented, and the Triassic has the smallest number of contributions.
Introduction
The scientific literature on Triassic to earliest Cretaceous (Berriasian) dinoflagellate cysts has been compiled and reviewed by Riding (2012 Riding ( , 2013 . These works follow the style of Thomas & Hasan (1990) in that they are alphabetical listings of literature; however, they aim to be substantially more interpretive than merely a bibliography. Riding (2012 Riding ( , 2013 listed 1347, 94 and 89 publications respectively on this topic, with each citation having a string of keywords which detailed the precise scope of each of these 1530 studies. During the 32 months since the finalisation of , i.e. as of end May 2014 to January 2018, the present author has compiled 266 relevant published items. These are recently published papers (i.e. issued between April 2014 and January 2018), together with contributions which were previously inadvertently overlooked.
These 266 articles are largely on the Triassic to earliest Cretaceous of Europe (Tables 1 and 2) , and are listed in Appendix 1 below. Publications on West Europe are overwhelmingly the most numerous (99), and comprise 37.2% of the overall total. Furthermore, 19 items (7.1%) were published on East Europe (Table 1) . This marked Euro-centric tendency was also noted by Riding (2012 Riding ( , 2013 . The numbers of publications from the Arctic (27/10.2%) and from sub-Arctic Russia (28/10.5%) represent larger proportions than hitherto. Percentages from Africa (3.0%), Antarctica (0.8%), Australasia (2.6%), China (1.5%), North America (4.1%) and South America (2.3%) are substantially similar to those recorded previously. The percentage of publications from India (1.1%) is the same as in , but these figures are significantly lower than those recorded by Riding (2012 Riding ( , 2013 . Similarly, the figure of three papers (1.1%) on the Middle East is, by some margin, the lowest proportionally based on the previous three compliations. No relevant contributions were noted from Central America and Southeast Asia. Fortynine papers (18.1%) were on on more than one geographical region or had no specific geographical focus (Table 1) .
A marked bias towards the Late Jurassic and Early Cretaceous was noted by Riding (2012 Riding ( , 2013 ) but this was not illustrated graphically. Table 2 herein illustrates the breakdown of papers into five broad stratigraphical intervals plus contributions in extended intervals and those items focused on allochthonous Triassic to earliest Jurassic dinoflagellate cysts. There are relatively few papers on reworking, but the totals for the other six categories are relatively similar. This compilation has recorded a large number of papers (69) either on the Middle Jurassic or prominently including material from this epoch/series (Table 2) . Table 1 . A breakdown of the 266 publications on Triassic to earliest Cretaceous (Berriasian) Indian subcontinent, the Middle East and sub-Arctic Russia. By contrast, Riding (2012 Riding ( , 2013 ) used 13 regional subdivisions; Southeast Asia was not included. This section provides reviews of the major publications from each of the 13 major areas which are represented here. No relevant publications on Central America or Southeast Asia have been listed. All dinoflagellate cysts at or below species level mentioned in this section are listed in Appendix 2 with full author citations.
Africa
Eight publications on East and North Africa are included herein (Table 1) . Two of these were abstracts; the remaining six are substantive papers, which were published relatively recently (2014 to 2017) . Five of these papers are deemed to be highly significant contributions. The two African countries which recieved the most attention were Morocco and Tanzania, and the principal stratigraphical focus is the Middle and Upper Jurassic (Appendix 1).
Of these eight contributions, the two abstracts (Benchabla 1996; Chen 2002 ) are on the Middle and Upper Jurassic biostratigraphy of the Saharan platform, Algeria, and the phylogeny of an earliest Cretaceous lineage of chorate dinoflagellate cysts from western Madagascar, respectively. The latter was eventually published in full as Chen (2013) . Msaky (2011a Msaky ( , 2011b ) is a major and very well-illustrated study of the palynostratigraphy of a composite Mesozoic succession from coastal (i.e. eastern) Tanzania, which was issued in two parts. The interval studied spans the Middle Jurassic to the earliest Late Cretaceous (Bajocian to Cenomanian) of a highly petroleum prospective region comprising several offshore and onshore sedimentary basins. Rich and diverse palynofloras, normally dominated by dinoflagellate cysts, were recovered from 97 samples from six offshore wells and 67 outcrop samples. The former were core and cutting samples predominantly from the Bagamoyo and Kipatimu formations. Acritarchs proved rare and the pollen-spore floras are dominated by the gymnospermous pollen genera Araucariacites, Callialasporites and Classopollis. Some reworking of Late Triassic dinoflagellate cysts was recognised. The kerogen from the uppermost Jurassic to Lower Cretaceous Kipatimu Formation indicates a relatively proximal depositional setting, with a close hinterland which was densely vegetated by gymnosperm trees. Low levels of amorphous organic material (AOM) were reported from this unit.
Part one (Msaky 2011a) introduces this work and begins the systematic palynology. The chorate genus Kipatimudinium and seven new species were established. In the second part (Msaky 2011b), the systematic palynology was completed, two new species described, and aspects such as biostratigraphy, palaeogeographical significance and palynofacies were discussed. Masky (2011b) established six dinoflagellate cyst assemblages spanning the Bajocian to the Aptian to Cenomanian. The oldest four assemblages are of Jurassic (Bajocian-Bathonian to Kimmeridgian-Tithonian) age. Coastal Tanzania is, unsurprisingly, of Austral palaeogeographical affinity, and this important study represents a highly significant reference section in central Table 2 . A breakdown of of the 266 publications on Triassic to earliest Cretaceous (Berriasian) dinoflagellate cysts compiled herein, subdivided into Triassic, Early Jurassic, Middle Jurassic, Late Jurassic, Jurassic-Cretaceous transition, investigations comprising more than two of the previous intervals, reworking and studies with no stratigraphical focus. Some latitude and pragmatism is used in this compilation; for example, if a publication is on the Berriasian and Valanginian it is classified as covering the Jurassic-Cretaceous transition. One item may be counted twice (e.g. if it spans the Oxfordian to Berriasian), but not three times. An ellipsis (…) indicates a zero return for that particular parameter. TOTALS  266  62  32  46  69  56  51  56  8 northern Gondwana (Msaky 2011a, fig. 4; 2011b, fig. 4 ). Significant proportions of cosmopolitan forms are present, especially in the Middle and Late Jurassic. However, many of the Jurassic and Cretaceous dinoflagellate cyst species are well known from Australasia. The Gondwanan species recognised include Broomea ramosa, Chlamydophorella wallalla, Ctenidodinium planocristatum, Dingodinium cerviculum, Dingodinium swanense, Dissiliodinium caddaense, Egmontodinium elongatum, Komewuia glabra, Productodinium chenii, Rigaudella filamentosa, Scriniodinium dictyotum, Wanaea clathrata, Wanaea digitata, Wanaea spectabilis, Wanaea talea, Wanaea verrucosa and Yalkalpodinium playfordii (see Morgan 1980; Helby et al. 1987; Riding et al. 2010) . Composite range charts were presented (Msaky 2011b, fig. 3a , c). The range base of Glossodinium dimorphum in Tanzania was found to be Middle Oxfordian. This datum is consistent with the northern hemisphere, but somewhat younger than Callovian records in Gondwana (Helby et al. 1987; Riding 1987) . Lithodinia jurassica was found to be very common at the Callovian-Oxfordian transition, and species of Wanaea increased in abundance and number during the Oxfordian. The JurassicCretaceous boundary was interpreted as being at the top of Assemblage IV, and indicated by, for example, the range tops of Komewuia glabra and Rigaudella aemula. Hewaidy et al. (2014) is a work focussed on petroleum geology. It concerns the marine and terrestrial palynology of the Khatatba and Masajid formations from a borehole in northern central Egypt west of the Nile Delta. These authors interpreted their material as being of Middle Jurassic (Bathonian-Callovian) age based on dinoflagellate cyst evidence (Hewaidy et al. 2014 , fig. 2 ). The dinoflagellate cyst biostratigraphy of the Upper Jurassic (Oxfordian-Tithonian) succession of the eastern External Rif Chain in Taza, northern Morocco, was analysed by Hssaida et al. (2014) . These authors investigated a composite succession which is independently dated by ammonites and calpionellids. The floras proved relatively diverse and were extensively illustrated (Hssaida et al. 2014, figs 9-11) . Chahidi et al. (2016) researched the Early Jurassic (PliensbachianToarcian) palynology of the Moulay Idriss Zerhoun area of north-west Morocco. This region is within the South Rifian Ridges domain. Dinoflagellate cysts were only recorded from the Lower Toarcian succession. This change in palynofacies may be related to the disruption of carbonate platforms as a result of a global marine transgression. Luehndea spinosa is unequivocally present, but the other taxa figured should be regarded as uncertain (Chahidi et al. 2016 , fig. 7L-P) . Hssaida et al. (2017) is a major study of the dinoflagellate cyst biostratigraphy of two petroleum boreholes, MSD1 and KDH1, drilled in the Guercif Basin of north-east Morocco. These wells penetrated an extensive Middle-Upper Jurassic siliciclastic succession below a cover of Miocene strata. Over 60 dinoflagellate cyst species were recognised from these Upper Bathonian to Lower Oxfordian strata, which were subdivided into four dinoflagellate cyst biozones (Hssaida et al. 2017, figs 6, 7 ; annexe 1). The floras were well illustrated by Hssaida et al. (2017, figs 8-12) . Overall, the floras proved to be overwhelmingly dominated by typically northern European taxa (e.g. Compositosphaeridium? polonicum, Ctenidodinium combazii, Ctenidodinium ornatum, Endoscrinium galeritum, Gonyaulacysta centriconnata, Korystocysta spp., Meiourogonyaulax caytonensis, Rigaudella aemula, Trichodinium scarburghense, Tubotuberella dangeardii and Wanaea thysanota), with characteristically Tethyan forms being extremely rare.
Sub-Arctic North America
A total of 20 contributions on sub-Arctic North America are listed in Appendix 1. These comprise 11 single-region studies, and nine are part of multiregional investigations (Table 1) . Twelve of the 20 items on sub-Arctic Canada and the contiguous United States are substantive works, and eight are important abstracts (e.g. Zotto & Habib 1985; Mixon & Habib 1988) . Of the major contributions, two are discussion papers (Wall & Dale 1968; Riding & Lucas-Clark 2016) and two are considered to be especially important (Habib et al. 1994; Wilcox 2007) ; the latter is a master's thesis. The overwhelming majority of the 20 contributions are on the Upper Jurassic and Lower Cretaceous (Appendix 1). In geographical terms, only four papers include material from sub-Arctic Canada (Brideaux et al. 1977; Pocock 1977; Davies & Bujak 1983; Nøhr-Hansen et al. 2016) ; the remaining 16 items document material from the contiguous United States (offshore and onshore). Tasch (1963) is a short article on supposed dinoflagellate cysts and hystrichospheres from the Lower Permian of Kansas, USA. Subsequently, this material was proved to represent the misidentification of mineral grains (probably gypsum) and specimens of the trilete spore genus Raistrickia, by Stover & Evitt (1978, appendix B, p. 265) . Brideaux et al. (1977) is a short discussion article on a paper on the dinoflagellate cyst biostratigraphy of the uppermost Jurassic and Lower Cretaceous of Canada documented by Pocock (1976) . The lithostratigraphical nomenclature used was discussed, but not the palynology of Pocock (1976) , who issued a brief reply (Pocock 1977) . Several contributions are on the south-west North Atlantic Ocean. The most significant of these are Habib (1976 Habib ( , 1977 Habib ( , 1978 on the Cretaceous; this author documented the Berriasian-Valanginian Biorbifera johnewingii dinoflagellate cyst zone.
One of the most important contributions is the account of the palynology of six sections through the Middle Jurassic (Bajocian-Callovian) Twin Creek Limestone Formation of Idaho, Utah and Wyoming in the north-west USA by Habib et al. (1994, p. 322-327) . This was synthesised from unpublished work (Van Pelt 1990), which was also summarised by Van Pelt & Habib (1988) . The Twin Creek Limestone Formation represents a variety of carbonate platform settings and exhibits cyclic sedimentation. Dinoflagellate cysts are most abundant in the Rich and Leeds Creek members of the outcrop section at Camp Davis, Teton County, Wyoming (Habib et al. 1994, figs 16.6, 16.7) . Both of these units represent muddy shelf settings deposited during transgressive episodes. Habib et al. (1994) discussed the relationships of specific taxa to certain palaeoenvironments. For example, these authors noted that Atopodinium prostatum was abundant in a palynofacies in the uppermost Leeds Creek Member. The range chart (Habib et al. 1994, fig. 16 .7) presented semiquantitative data and recorded many taxa reminiscent of coeval material from Europe such as Aldorfia aldorfensis, Endoscrinium galeritum, Gonyaulacysta centriconnata, Gonyaulacysta eisenackii, Korystocysta gochtii and Tubotuberella dangeardii.
Wilcox (2007) is a master's thesis which is available online. It is principally on the sequence stratigraphy of the Curtis, Summerfield and Stump formations of north-west Colorado and Utah, USA. These are marine and marginal marine units of Oxfordian age, which were deposited along the southern margin of the Western Interior Seaway. This author included dinoflagellate cyst data from the three formations which, together with ammonite evidence, was interpreted as indicative of an Oxfordian age. This is a refinement of the previous age of Callovian for these strata. As in Habib et al. (1994) , the dinoflagellate cyst floras are similar to coeval associations from Europe. They include species such as Atopodinium prostatum, Endoscrinium luridum, Gonyaulacysta jurassica, Nannoceratopsis pellucida, Pareodinia ceratophora, Rhynchodiniopsis cladophora, Stephanelytron redcliffense, Trichodinium scarburghense, Scriniodinium crystallinum, Sirmiodiniopsis orbis, Wanaea acollaris and Wanaea fimbriata. Semiquantitative occurrence data were given from six localities (Chew Ranch, Deerlodge Park, Dry Mesa, Hanna, Price River and Red Fleet) in Wilcox (2007, appendix B) . Some of this material was also restudied by Riding (2016a , who reported species such as Gonyaulacysta eisenackii, Gonyaulacysta dentata and Mendicodinium groenlandicum. The assemblage is distinctly of Boreal affinity due to the presence of the cold-water species Gonyaulacysta dentata (see Riding & Michoux 2013 ).
South America
Seven publications are listed herein from South America; these are largely from the Middle and Upper Jurassic of the Falkland Plateau in the western South Atlantic, offshore eastern Argentina and the Neuqu en Basin of western central Argentina (Table 1 ; Appendix 1). None of these contributions is deemed to be outstandingly significant. Six of them are substantive papers; however, these items also include a multi-region abstract which includes information on the Chaco-Paran a Basin, northern Argentina (Wood et al. 1995), and Volkheimer et al. (2015) included material from the Cañad on Asfalto Basin in central Patagonia, southern Argentina. Wood et al. (1995) is not relevant here as the South American example discussed was on the massive reworking of Devonian palynomorphs into Permian strata.
The four contributions on the Falkland Plateau are all on the Middle and Upper Jurassic of Site 511, which was drilled as part of Leg 71 (e.g. Basov et al. 1983) . All these include non-detailed summaries of the work of Leonard N. Ford Jr, David K. Goodman and Marcel E. Millioud, who determined that black shales from the lowermost part of this borehole, between »630 m and »555 m, are of Middle and Late Jurassic (Callovian to Kimmeridgian-Tithonian) age. Species such as Endoscrinium galeritum, Endoscrinium luridum, Gonyaulacysta jurassica, Leptodinium mirabile and Wanaea digitata were recognised (Price & Gr€ ocke 2002, fig. 2 ).
The Middle and Upper Jurassic of the Neuqu en Basin was studied by Volkheimer et al. (2015) and Mart ınez et al. (2016) . Volkheimer et al. (2015) is a review of the Middle and Late Jurassic phytogeography of the Cañad on Asfalto and Neuqu en basins. The only mention of dinoflagellate cysts in this work is the occurrence of proximate forms in the Middle Jurassic (Bajocian-Callovian) Lajas Formation of the Neuqu en Basin (Volkheimer et al. 2015, fig. 8 ). The palynofacies of the Middle Jurassic Los Molles and Lajas formations (Cuyo Group) of the central western part of the Neuqu en Basin was studied by Mart ınez et al. (2016) . This short paper focussed on palynofacies and pollen-spores, and introduced the term 'palynotaphofacies'. However, the dinoflagellate cyst species Jansonia psilata was illustrated from the Lajas Formation of the Lohan Mahuida section (Mart ınez et al. 2016 , fig. 6o, p) .
Antarctica
No relevant and substantial papers on Antarctica were issued during the period of review. However, Riding (1988) and Snape (1991) are included in Appendix 1. These are abstracts which are, in effect, summaries of contributions which were published subsequently (Riding et al. 1992; Snape 1992 respectively) . The latter two items were included in the compilation of Riding (2012) . The only other mention of the Antarctic is in Riding & Lucas-Clark (2016) , which is a multi-region discussion paper. The latter merely refers to the illustration of the Late Cretaceous to Palaeocene dinoflagellate cyst Palaeoperidinium pyrophorum from the Antarctic Peninsula (Riding & Lucas-Clark 2016, pl. 6 , fig. 7 ).
The Arctic
In Appendix 1, 38 items are listed which are based on material from the high northerly latitudes, i.e. the Arctic Circle (»66 north of the equator). This extremely extensive polar region is subdivided geographically into Alaska, Arctic Canada, East Greenland, Arctic Norway and Arctic Russia herein, and this section is therefore subdivided into five subsections.
Alaska
Alaska is included in the Arctic in this study for convenience, despite a significant part of this state of the USA lying immediately to the south of the Arctic Circle. Five items, largely on Upper Jurassic material, are listed in Appendix 1 which include data from Alaska. These comprise two abstracts and three multi-region studies. The only contribution exclusively on Alaska is the abstract of Albert (1989) , which is largely on the morphology of Gardodinium trabeculosum (as Chlamydophorella trabeculosa) and the Gonyaulacysta dualis/jurassica complex. Specimens of Gonyaulacysta dualis from this material were also illustrated by Riding & Lucas-Clark (2016, pl. 2, fig. 2; pl. 16, figs 4-6) . Albert et al. (1984) is another abstract which includes information on then-undescribed dinoflagellate cysts from the Upper Jurassic Naknek Formation of Amber Bay, south-west Alaska. This material was later formalised as Lacrymodinium warrenii by Albert et al. (1986) . Albert (1989) and Albert et al. (1984 Albert et al. ( , 1986 are all based on an unpublished PhD dissertation (Albert 1988) . Specimens of Leptodinium mirabile from the Naknek Formation of Amber Bay were figured by Riding & Lucas-Clark (2016, pl. 2, fig. 3 ; pl. 14, figs 3, 5, 6; pl. 16, figs 1-3) and Goodman (2017, pl. 9 , figs 3, 4).
Arctic Canada
Very few items on Arctic Canada are covered by this review. Only six articles mention this area, five of which are multi-region studies (Appendix 1). Brideaux et al. (1977) commented on the pan-Canadian Jurassic to Cretaceous dinoflagellate cyst zonation of Pocock (1976) , but principally discussed lithostratigraphical terminology. A brief reply was given (Pocock 1977) . The only item solely on Arctic Canada is Tan (1980) ; this is an abstract on the Late Triassic through Late Jurassic (Carnian to Tithonian) dinoflagellate cyst biostratigraphy of various islands in the western part of the Sverdrup Basin. The succession is fossiliferous and dominantly siliciclastic; it spans the Schei Point to Deer Bay/Mould Point formations. No details of the zonation scheme were given. This biozonation is calibrated using ammonites and bivalves, and allowed several hiatuses to be identified. Devonian and Carboniferous reworking was noted, and morphological vatiations in Nannoceratopsis gracilis and Sirmiodinium grossii were found to be biostratigraphically significant.
Greenland
Greenland is the largest island in the world, and is physiographically part of the North American continent. Like Alaska, it does not lie entirely within the Arctic Circle. Six items listed herein mention material from Greenland, two of which are abstracts. Five of the six contributions are centred on East Greenland, mainly Jameson Land (Appendix 1). Koppelhus & Hansen (1996) briefly discussed the palynology of the mudstone-dominated Sortehat Formation of Jameson Land. These authors assigned this unit to the Aalenian to ?early Bajocian, largely based on dinoflagellate cyst evidence. The Sortehat Formation was assigned to the Botryococcus, Nannoceratopsis gracilis and Sentusidinium pelionense (now Sentusidinium verrucosum) zones. Milner & Piasecki (1996) is a comprehensive and well-illustrated account of the early Bathonian to early Callovian dinoflagellate cyst biostratigraphy of four successions on Jameson Land. These authors summarised a succession of 13 dinoflagellate cyst biohorizons correlated to the Boreal ammonite biozonation. The key indices include typically Arctic species such as Evansia perireticulata (as Crussolia perireticulata) and Paragonyaulacysta retiphragmata, and two informal taxa (Milner & Piasecki 1996, fig. 4 ). Another significant item is Kelly et al. (2015) . This is an integrated synthesis of the latest Triassic to earliest Cretaceous biostratigraphy of East Greenland. Kelly et al. (2015, fig. 3A-D) is a summary chart and includes the Hettangian to Berriasian dinoflagellate cyst zones of Partington et al. (1993) and Poulsen & Riding (2003) .
The only contribution which includes material from West Greenland is Nøhr- Hansen et al. (2016) . This is a major work on the Early Cretaceous to Late Neogene biostratigraphy of offshore West Greenland and offshore Labrador, Canada. Reworked Late Jurassic dinoflagellate cysts such as Perisseiasphaeridium pannosum were briefly mentioned (Nøhr-Hansen et al. 2016, p. 21, 40) .
Arctic Norway
This region comprises mainland northern Norway above 66 33', the Svalbard archipelago and the surrounding Arctic islands. Eleven relevant substantive papers are listed which include data on Arctic Norway; these are predominantly on the Svalbard region. Nine of these items are significant contributions, and are on either the Triassic or the Jurassic-Cretaceous transition. They are largely relatively recent; all but one were published since 2003, and six of them are deemed to be particularly impactful (Appendix 1).
The seven papers in the Triassic are considered first. Nagy et al. (2011) and Lord et al. (2014) both briefly mentioned the occurrence of the dinoflagellate cyst genus Rhaetogonyaulax in the Upper Triassic of Svalbard. The record of Nagy et al. (2011) is from the Knorringfjellet Formation (Norian) of Spitsbergen. Lord et al. (2014, p. 91) reported extremely rare occurrences of Rhaetogonyaulax arctica and Rhaetogonyaulax rhaetica from the De Geerdalen Formation (Carnian) of Hopen, south-east Svalbard. Mueller et al. (2014, p. 26) briefly mentioned the occurrence of Heibergella asymmetrica in the Knorringfjellet Formation (Norian) at Juvdalskampen in central Spitsbergen. This species was originally described from the Norian of the Sverdrup Basin of Arctic Canada (Bujak & Fisher 1976) .
The most significant publication on Arctic Norway is Vigran et al. (2014) . This is a major contribution on the geology and palynology of the Triassic strata of Svalbard and the Barents Sea. It represents the first comprehensive compilation of palynological data from the Triassic throughought the Norwegian Arctic. Triassic sedimentary rocks outcrop extensively throughout the Svalbard archipelago, and they are also widespread offshore in the surrounding continental shelf north of Scandinavia. Vigran et al. (2014, p. 1-64) described the long history of study and the geology of this important and magnificently exposed succession. A new palynomorph zonation was outlined for the latest Permian to the latest Triassic (Changhsingian to Rhaetian) interval (Vigran et al. 2014, p. 65-78, fig. 3a, b) . This biozonation comprises 15 divisions. All the units have spore species for index taxa except the Protodiploxypinus decus and Rhaetogonyaulax spp. composite assemblage zones, which are based on a species of pollen and a dinoflagellate cyst genus, respectively. The Rhaetogonyaulax spp. composite assemblage zone is ?late Carnian to early Norian in age; it is characterised by abundant to common bisaccate pollen and Rhaetogonyaulax rhaetica. The base of this zone is defined by the inception of dinoflagellate cysts in the Svalbard area. These taxa include Rhaetogonyaulax arctica, Rhaetogonyaulax rhaetica and Sverdrupiella mutabilis. This influx of marine palynomorphs reflects a widespread transgressive episode throughout the eastern Arctic. The succeeding zone is the Limbosporites lundbladii composite assemblage zone which is Norian in age. One of the criteria for defining the base of the latter zone is the incoming of consistent specimens of Heibergella asymmetrica and Heibergella salebrosacea. Also present in this zone are Rhaetogonyaulax rhaetica and Sverdrupiella spp. The youngest unit described by Vigran et al. (2014) was the Ricciisporites tuberculatus composite assemblage zone of Rhaetian age. In this zone, Rhaetogonyaulax rhaetica, Suessia swabiana and Sverdrupiella mutabilis all have their range tops. Other dinoflagellate cysts recorded include Dapcodinium priscum, Hebecysta brevicornuta, Noricysta fimbriata and Sverdrupiella usitata (see Vigran et al. 2014, p. 262-263) . A comprehensive appendix providing raw data which were gathered during the previous 25 years was given, and the palynofloras were very well illustrated (Vigran et al. 2014, p. 79-190, tables A.1-A.49, pl. 1-33) . Unsurprisingly, the Carnian to Rhaetian successions of Svalbard and the Barents Sea yield representatives of the high-latitude Sverdrupiella complex described by Bujak & Fisher (1976) . However this closely related plexus is not as diverse, or as prominent, as in Alaska and the Sverdrup Basin of Arctic Canada. Paterson & Mangerud (2015) and Paterson et al. (2016) are both on the Late Triassic (Carnian-Rhaetian) palynology of Hopen, a long slender island to the south of Edgeøya. Paterson & Mangerud (2015) is a comprehensive investigation of the palynostratigraphy of eight outcrop localities which span the entire island. The De Geerdalen, Flatsalen and Svenskoya formations of the Kapp Toscana Group were sampled, and six palynomorph assemblages were recognised. Marine palynomorphs generally proved rare throughout, except in the Flatsalen Formation, where they dominate. Four dinoflagellate cysts were recorded; these are Rhaetogonyaulax arctica, Rhaetogonyaulax rhaetica, Sverdrupiella ornaticingulata and Sverdrupiella sp. A. The stratigraphical distribution of Rhaetogonyaulax and Sverdrupiella are summarised in Paterson & Mangerud (2015, figs 13, 14) . Rhaetogonyaulax spp. are present in low proportions throughout most of the Upper Carnian De Geerdalen Formation. The latter genus is abundant in the overlying Flatsalen Formation (Lower Norian), together with lesser numbers of Sverdrupiella spp. The Svenskoya Formation, which is of Norian to ?Rhaetian age, is entirely devoid of dinoflagellate cysts. The palynological data in Paterson & Mangerud (2015) contributed significantly to Paterson et al. (2016) . The latter is a multidisciplinary biofacies characterisation of the Kapp Toscana Group of Hopen which includes foraminifera, geochemistry, palynofacies and radiolarians. The middle Flatsalen Formation is dominated by dinoflagellate cysts, largely Rhaetogonyaulax rhaetica. These authors also illustrated Rhaetogonyaulax arctica from the Flatsalen Formation (Paterson et al. 2016, pl. II/18) . These contributions were followed by Paterson et al. (2018) who documented Rhaetogonyaulax arctica, Rhaetogonyaulax rhaetica and Sverdrupiella sp. from their 'Assemblage SBH-V' in the Lower Norian Flatsalen Formation of the Sentralbanken High in the Barents Sea. This study confirms the high proportion of marine palynomorphs in the Flatsalen Formation of this region (Paterson et al. 2018, fig. 3, pl. 4) .
The Agardhfjellet Formation (Jurassic-lowermost Cretaceous) from the Isfjorden area of central Spitsbergen was studied by Dalseg et al. (2016a Dalseg et al. ( , 2016b ). The former paper described the dinoflagellate cyst biostratigraphy and palynofacies of the upper Oppdalsa ta and Stollsmoya members. Dalseg et al. (2016a, figs 4, 5) recorded relatively low-diversity dinoflagellate cyst assemblages which are dominated by long-ranging species. However, two informal dinoflagellate cyst assemblage zones were recognised. These are, in ascending stratigraphical order, the Paragonyaulacysta sp., Sirmiodinium grossii zone and the Kallosphaeridium sp., Tubotuberella apatela zone. The dinoflagellate cyst data of Dalseg et al. (2016a) were also used in Dalseg et al. (2016b) , which focussed on material from cold hydrocarbon seep deposits.
Arctic Russia
Sixteen items, eight abstracts and eight substantive papers, based on material from Arctic Russia are listed in this review.
These items are mostly relatively recent; all but two were published since 2003. Seven of these publications are deemed to be especially significant (Appendix 1). Some of these papers cover much of the Jurassic; however, the more stratigraphically focused contributions are virtually all on the Lower Jurassic (Pliensbachian-Toarcian) or the Upper Jurassic to Lower Cretaceous (Oxfordian-Valanginian).
There are five publications which cover extensive stratigraphical extents. Nikitenko et al. (2013) is an important synthesis of the Lower Jurassic to Lower Cretaceous (HettangianAlbian) biostratigraphy of the Anabar area at the Laptev Sea coast in Arctic Siberia. The coastal outcrops of this remote region expose an important Jurassic-Cretaceous reference section (Nikitenko et al. 2013 , figs 1, 2). The Upper Pliensbachian to Albian dinoflagellate zones, and their correlations to other biozones, were depicted (Nikitenko et al. 2013, figs 3, 4, 7, 10-12) . The other four items are abstracts. Ilyina et al. (1999) gave a concise summary of the Pliensbachian to Berriasian dinoflagellate cysts of Siberia. Ustinov et al. (2013) is in Russian, and represents a very well-illustrated extended abstract of the Aalenian-Berriasian palynology of the Shtockman area in the Russian sector of the Barents Sea. The Aalenian species illustrated include Nannoceratopsis senex, Parvocysta cracens, Phallocysta eumekes and Susadinium scrofoides (see Ustinov et al. 2013, pl. 1) . This association confirms the Boreal nature of the Parvocysta complex of Riding (1984) . is an abstract also on the Shtockman area, but covers the Toarcian to Berriasian interval and includes a useful range chart.
Of the six items centred around the Pliensbachian and Toarcian, Goryacheva (2017) is by far the most important. This is a very comprehensive and extremely well-illustrated work on the Sinemurian to Toarcian of boreholes and outcrops south of the Lena River delta in north-east Siberia. This study is based on the investigation of 176 samples from the Middle-Nakynskaya 360 Borehole, the Ygyata-Tyungskaya Borehole 1 and several outcrops around the Kelimyar River (Goryacheva 2017, fig. 1 ). This author recovered relatively diverse dinoflagellate cyst associations (Goryacheva 2017, figs 3-5; 7, 9, 11; pl. II; appendix) . Six dinoflagellate cyst-based palynoassemblages were defined. These are Mendicodinium sp. (late Sinemurian-late Pliensbachian), 'Nannoceratopsis deflandrei' (late Pliensbachian-earliest Toarcian), 'Nannoceratopsis deflandrei senex' (early Toarcian), Nannoceratopsis gracilis (early Toarcian), Phallocysta eumekes (early-late Toarcian) and Valvaeodinium aquilonium (late Toarcian). A summary of these assemblage zones, and the bioevents which define them, is given in Goryacheva (2017, fig. 16 ). This author also defined three stages of Early Jurassic dinoflagellate cyst evolution (Goryacheva 2017, fig. 17) . These are the range base of the continuous record of dinoflagellate cysts (late Sinemurian-late Pliensbachian), the development of the monogeneric associations of Nannoceratopsis (late Pliensbachianlatest early Toarcian) and development of the Boreal dinoflagellate cyst association (the Parvocysta complex in the latest early Toarcian to late Toarcian). In their abstract, Ilyina et al. (1999) briefly outlined dinoflagellate cysts from the uppermost Pliensbachian and Toarcian strata of Arctic Siberia. These authors mentioned the dominance of Nannoceratopsis in the Lower Toarcian, and the more diverse floras in the Upper Toarcian including Parvocysta spp., Phallocysta eumekes, Susadinium scrofoides and Valvaeodinium aquilonium. Grinenko et al. (2015) is a well-illustrated abstract on the Toarcian of the Mastah section, also in north-east Siberia. These authors illustrated floras dominated by the genus Nannoceratopsis and largely comprising Nannoceratopsis gracilis, Nannoceratopsis plegas and Nannoceratopsis senex (see Grinenko et al. 2015, pls 1, 2) .
Five publications are on the Upper Jurassic of Arctic Russia. The most significant items are Nikitenko et al. (2015a Nikitenko et al. ( , 2015b . Both are multisciplinary biostratigraphical works on the Oxfordian to Volgian (= Tithonian) of the Laptev Sea area in northeast Siberia. Nikitenko et al. (2015a) considered detailed stratigraphical data on ammonites, dinoflagellate cysts, foraminifera, ostracods and pollen-spores from reference sections on the west side of Anabar Bay. This study focussed on the correlation of the Siberian biozones with their equivalents throughout the Arctic and Europe and a consideration of biofacies and palaeoenvironments. Nikitenko et al. (2015b) is effectively a sister paper to Nikitenko et al. (2015b) and outlined raw data, described the biozones defined in north-east Siberia and illustrated selected ammonites. Pestchevitskaya & Lebedeva (2017) described the new species Scriniodinium multistratum from the Upper Volgian (Tithonian) to Berriasian of the Nordvik Peninsula in north-east Siberia.
Southeast Asia
There is only one published item in Appendix 1 which mentions data from Southeast Asia. This is Wood (1995) , which is a multiregion abstract describing reworking in industrial palynology using examples from Argentina, Myanmar and Pakistan. The Southeast Asian case study from the Chindwin Basin in Myanmar is on an Upper Cretaceous to Plio-Pleistocene succession; hence Wood (1995) is not relevant to this review.
Australasia
Eight of the nine contributions on Australasia listed in Appendix 1 which include Jurassic material are specifically on offshore north-west Australia (Dolby & Balme 1976; Sinclair 2012; Dixon 2013; Kelman et al. 2013; Smith et al. 2015; Gard et al. 2016; Riding & Head 2017) ; the other is a multi-region study (Lindstr€ om 2016). The Northwest Shelf, which comprises part of the eastern Indian Ocean and the Timor Sea, is the principal hydrocarbon province of Australia, and is clearly the main focus of pre-Quaternary palynology in the region (Riding et al. 2010) . Dolby & Balme (1976) briefly mentioned the occurrences of Dapcodinium priscum and Beaumontella langii (as Hystrichosphaeridium langii) in the lowermost Jurassic of the North Tryal Rocks No. 1 borehole in the Carnarvon Basin. Gorter & Kirk (1995) is an account of the petroleum geology of Lower Kimmeridgian marls and the immediately surrounding strata of the Sahul Syncline in the Timor Sea, offshore northern Australia. Several well sections, and a stratigraphical synthesis, of the interval from the Rigaudella aemula to the Kalyptea wisemaniae dinoflagellate cyst zones of Helby et al. (1987) were illustrated (Gorter & Kirk 1995, figs 2, 3, 7) . This interval is late Callovian to Berriasian in age (Helby et al. 1987 , Riding et al. 2010 ). Sinclair (2012) is an unpublished PhD thesis which has been placed online. It is a major study of the palynofloras and palynofacies of the Upper Jurassic (Oxfordian) Wanaea spectabilis Interval Zone of Helby et al. (1987) in the Jansz-Io Gas Field of the Exmouth Plateau, Northern Carnarvon Basin (offshore Western Australia). The base of this zone is marked by the inception of the cosmopolitan species Scriniodinium crystallinum. Extremely abundant, diverse and well-preserved palynofloras were encountered from this zone, which was deemed to be of early to early late Oxfordian in age by Riding et al. (2010, p. 565-566) . Sinclair (2012) examined 155 core samples from four wells, and constructed a high-resolution biostratigraphy based on quantitative analyses of the acritarchs and dinoflagellate cysts. Three interval subzones, WS1-WS3, were defined; WS2 and WS3 were further subdivided into three and seven interval zonules respectively (Sinclair 2012, figs 6.3-6.5 ). The hierarchy reflects the reliability of the intervals, with the subzones being based on regionally recognisable bioevents, and the zonules being defined using data points which may be much more restricted geographically. This very refined biostratigraphy was correlated to other biozonations and the standard geological time scale, and used to produce integrated palaeoenvironmental and sequence stratigraphical interpretations of the Jansz Sandstone reservoir succession. For example, the zonule boundaries were interpreted as 'biostratigraphic parasequences' which reflect transgressive/regressive couplets and are also reflected in the palynofacies analyses. These sea-level fluctuations help in assessing the detailed reservoir architecture. Additionally, some dinoflagellate cyst species were used as palaeoenvironmental (salinity/temperature) proxies. Dixon (2013) is a master's thesis which is available online. The topic is the Late Triassic palynology and palynofacies of the Kentish Knock-1 well drilled in the Northern Carnarvon Basin, offshore north-west Australia. The principal emphasis was on palynofacies and pollen-spores, but the dinoflagellate cysts Hebecysta balmei and Wanneria listeri were recorded. The former species is the index for the Hebecysta balmei dinoflagellate cyst zone which is Middle Norian to earliest Rhaetian in age (Riding et al. 2010, p. 552) . Kelman et al. (2013) is a summary biostratigraphical chart for the Northern Carnarvon Basin in the west of the North West Shelf. The Middle Triassic (Anisian-Ladinian) to Holocene dinoflagellate cyst biozonation was included together with corelations with other biozonations and synoptic lithostratigraphical charts. Smith et al. (2015) is a short account of a workshop on the Mesozoic and Cenozoic stratigraphy of the Bonaparte, Browse and Northern Carnarvon basins in the North West Shelf of Australia, organised by Geoscience Australia in November 2014. The centrepiece of this publication is a grid which lists all the stratigraphical schemes used by individual oil companies with biostratigraphical (calcareous nannofossil, dinoflagellate cyst, foraminifera and pollen spore) zones and key sequence stratigraphical surfaces (Smith et al. 2015, table 1) . This dataset also included absolute geological ages, formation bases and reference wells for the Bonaparte, Browse and Northern Carnarvon basins.
The calcareous nannofossils and palynology of the Lower Cretaceous (Upper Berriasian to Aptian/Albian) in the Scarborough-1 well, and a sidetrack well, were studied by Gard et al. (2016, figs 1-3) . This borehole was drilled in the Exmouth Plateau on the North West Shelf. The two microfossil groups gave anomalous stratigraphical ages, with the calcareous nannofossils indicating a younger age than the dinoflagellate cysts for part of the succession. It was considered by these authors that the ages derived from the calcareous nannofossils have a more reliable tie to the global time scale (Gradstein et al. 2012) than the dinoflagellate cyst data points, which are largely local bioevents. This integration of the calcareous nannofossil and dinoflagellate cyst biostratigraphy has confirmed that the Muderongia australis dinoflagellate cyst zone is late Hauterivian to Barremian in age (Helby et al. 1987, p. 47) . However, the Dissimulidinium lobispinosum, Batioladinium reticulatum, Egmontodinium toryna and Systematophora areolata dinoflagellate zones are substantially (1-2 my) younger than previously thought. All of these four dinoflagellate zones are thus significantly younger than the correlations of Helby et al. (1987) . For example Helby et al. (1987, p. 43 ) stated that the Systematophora areolata dinoflagellate zone is early to middle Valanginian. By contrast, Gard et al. (2016, fig. 4 ) interpreted the age of this biozone as latest Valanginian to earliest Hauterivian. Riding & Head (2017, pl. 1/8, 9) figured two specimens of Gonyaulacysta ceratophora from the Oxfordian of the Bonaparte Basin.
Lindstr€ om (2016) reviewed the palynology at the TriassicJurassic transition in the Arctic, Australasia and west Europe. The Australasian sites were in the Northern Carnarvon Basin, New Zealand and Queensland. Principal emphasis was placed on the major perturbation experienced in the pollen and spore record at this important boundary. However, this author mentioned the occurrences of Dapcodinium priscum, Rhaetogonyaulax rhaetica and Suessia swabiana from the latest Rhaetian and the Hettangian-Sinemurian of the Northern Carnarvon Basin, Australia (Lindstr€ om 2016, p. 241-242).
China
Two papers, He et al. (2005) and Xu et al. (2017) , were issued on Jurassic material from China. Additionally, two abstracts on the Cretaceous (Berriasian and younger) dinoflagellate cysts of northern China (Qiao et al. 2003; Wan et al. 2003 ) are included herein. He et al. (2005) is a major work on the Middle and Late Jurassic (Bathonian-Kimmeridgian) marine palynostratigraphy of the Qoimaco section at Haixi in the Hoh Xil region of southwest Qinghai Province, western China. The Qoimaco succession is located in the Qiangtang Basin, which lies within the central Qinghai-Xizang (Tibet) Plateau. This work was a chapter in a book on the micropalaeontology of the Qiangtang Basin.
He et al. (2005) sampled the highly fossiliferous Biqu and Xueshan formations which are of Middle and Late Jurassic age respectively. These authors recognised the Gonyaulacysta jurassica-Tubotuberella dangeardii-Apteodinium ellipticum, the lower Scriniodinium crystallinum and the upper Dichadogonyaulax schizoblata-Tubotuberella egemenii dinoflagellate cyst assemblages, as well as describing five new species. Note that the correct name of Dichadogonyaulax schizoblata is currently Ctenidodinium? schizoblatum (Appendix 2). The Gonyaulacysta jurassica-Tubotuberella dangeardii-Apteodinium ellipticum assemblage represents the uppermost Biqu Formation and produced abundant and diverse floras, largely comprising proximate cysts (He et al. 2005, p. 245, table 1-4) . This association is chatacterised by large numbers of the new species Apteodinium ellipticum, and was interpreted as being of Bathonian to early Callovian age. The succeeding lower Scriniodinium crystallinum assemblage is from the lowermost Xueshan Formation. The floras resemble those from the underlying assemblage, but are low in diversity and include Scriniodinium crystallinum. The upper Dichadogonyaulax schizoblata-Tubotuberella egemenii assemblage was also identified from the lowermost Xueshan Formation. The dinoflagellate cysts are of relatively high diversity and dominated by Ctenidodinium? schizoblatum, indeterminate forms and Sentusidinium capillatum (as Sentusidinium qingzangense; see He et al. 2005, p. 246, table 1-4) . The lower Scriniodinium crystallinum and the upper Dichadogonyaulax schizoblata-Tubotuberella egemenii dinoflagellate cyst assemblages were interpreted as being of early and late Kimmeridgian age respectiveely. The biostratigraphical ages of the three dinoflagellate cyst assemblages are consistent with interpretations from ammonites.
A multidisciplinary study of the Lower Toarcian of the Sichuan Basin in central-south-west China was undertaken by Xu et al. (2017) . The principal thrust of this study was the recognition of the Toarcian oceanic anoxic event (T-OAE) in this large and dominantly lacustrine depocentre. The lake is thought to have developed in the Sichuan Basin due to an enhanced hydrological cycle under elevated levels of atmospheric carbon dioxide which was largely derived from volcanic activity. The resultant greenhouse effect raised sea-surface temperatures and reduced oxygen levels over much of the oceans. Xu et al. (2017) demonstrated that lake environments responded to this climate change in a similar way to marine settings, and also developed anoxic conditions at the sediment-water interface. Therefore the extreme effects of Mesozoic climatic change are not limited exclusively to the oceans. High amounts of nutrients during the T-OAE resulted in the burial (sequestration) of »460 Gt of organic carbon in the Sichuan Basin. Palynology helped to provide the age model for this investigation, and the dinoflagellate cysts ?Nannoceratopsis sp., Pareodinia halosa and ?Skuadinium sp. were questionably identified (Xu et al. 2017, supplementary information) . These forms, together with other palynomorphs, are indicative of an early Toarcian age.
Sub-Arctic East Europe
Nineteen contributions on Sub-Arctic East Europe, published since 2001, are listed herein; none of them are multi-region studies (Table 1) . These comprise items on Bulgaria, the Czech Republic, Hungary, Poland, Slovakia and Ukraine; 10 of the total are on Poland. Overall, five are abstracts, and the remaining 14 are substantive articles, largely issued since 2011. There is a significant focus on the Middle Jurassic; 13 of the items include material from the Aalenian to Callovian. Six of the 19 abstracts and articles are deemed to be especially significant (Appendix 1).
The single paper on Bulgaria is Tchoumatchenco et al. (2005) . This is a contribution on the palaeontology of the Upper Triassic to Lower Jurassic (Carnian-Toarcian) successions of the East Strata Planina Mountains of eastern Bulgaria. Palynomorphs were mentioned briefly, including the dinoflagellate cysts Nannoceratopsis gracilis and Rhaetogonyaulax rhaetica from the Sinivir Formation around Kotel (Tchoumatchenco et al. 2005, p. 463, 469) .
Both articles on the Czech Republic are on the uppermost Jurassic (Tithonian) to Lower Cretaceous (Berriasian- The only substantial contribution on Hungary is Baranyi et al. (2016) . This work documented the response of palynomorphs to the T-OAE in the R eka Valley section in the Mecsek Mountains in south-west Hungary. These authors distinguished five palynomorph assemblages which were driven by palaeoenvironmental changes. Nannoceratopsis spp. and Luehndea spinosa dominate in the Dactylioceras tenuicostatum ammonite biozone below the T-OAE. During this event, in the Harpoceras falciferum ammonite biozone, dinoflagellates were suppressed and opportunistic prasinophytes ('disaster species') took over, prior to a prolonged recovery interval in the Hildoceras bifrons ammonite biozone. The only other significant contribution on Hungary is an abstract which mentioned sparse dinoflagellate cysts in the Upper Triassic (Carnian) of the Transdanubian Range in western Hungary, by Baranyi et al. (2017) .
The majority of the contributions on East Europe are the 10 items on Poland. Seven of these are substantial papers on the Middle Jurassic (Aalenian-Bathonian), and three were deemed to be of high significance (Appendix 1). Gedl (2012) described dinoflagellate cysts dominated by the genus Ctenidodinium (mainly Ctenidodinium combazii) from three successions covering the Middle and Upper Bathonian of Gnaszyn, southern Poland. The assemblages from strata with siderite concretions proved more diverse than their counterparts from pure mudstone beds; these changes were indirectly attributed to sea level changes. The palynofacies/pollen spores and the other fossil groups from the same sample set were documented by and respectively. These samples were also used in a study of the pyritisation of dinoflagellate cysts (Szczepanik et al. 2017 ).
Segit et al. (2015) is a major study on the Middle Jurassic (Upper Aalenian to Lower Bathonian) of the central sector of the Pieniny Klippen Belt, southern Poland, centred on the Szlachtowa Formation. This paper is beautifully illustrated and these authors recorded stratigraphically significant dinoflagellate cyst such as Aldorfia aldorfensis, Ctenidodinium combazii, Ctenidodinium cornigerum, Mancodinium semitabulatum, Meiourogonyaulax valensii, Nannoceratopsis dictyoambonis and Phallocysta elongata (see Segit et al. 2015, figs 9-12) . The stratigraphical interpretations allowed the basin and tectonic history to be refined. Segit (2017) is an abstract describing the marked dinoflagellate cyst diversification in the Bajocian of the Pieniny Klippen Belt in the Western Carpathian Mountains of southern Poland and northern Slovakia.
A multidisciplinary investigation of the Triassic and Jurassic succession at Wolica, in the southern part of the Holy Cross Mountains of Poland, was undertaken by Kozłowska et al. (2016) . These authors observed a major hiatus between the uppermost Triassic and the lowermost Middle Jurassic. Above this major break, the Middle Jurassic marine strata (units 2b and 3) yielded diverse palynomorph associations. The dinoflagellate cysts include Aldorfia aldorfensis, Atopodinium spp., Carpathodinium predae, Ctenidodinium combazii, Ctenidodinium cornigerum, Endoscrinium asymmetricum, Gonyaulacysta jurassica subsp. adecta, Korystocysta spp., Nannoceratopsis spp. and Rhynchodiniopsis? regalis. This assemblage was interpreted as being of Late Bajocian to Middle Bathonian age (Kozłowska et al. 2016 , fig. 10 , table 2).
Gedl & J ozsa (2015) is a very important paper on the ?Early and Middle Jurassic (?Toarcian-Bathonian) dinoflagellate cysts and foraminifera of the Pieniny Klippen Belt in northern Slovakia. In this highly tectonised region, the Jurassic and Cretaceous strata are frequently imbricated; the dinoflagellate cysts allow the Jurassic and Cretaceous units to be readily differentiated. Twenty Jurassic dinoflagellate cyst species were documented including Ctenidodinium combazii, Ctenidodinium cornigerum, Dissiliodinium giganteum, Moesiodinium raileanui, Nannoceratopsis evae, Nannoceratopsis gracilis and Phallocysta elongata. The Nannoceratopsis spp. to Ctenidodinium combazii dinoflagellate cyst zones of Gedl (2008) were recognised (Gedl & J ozsa 2015, fig. 17 ).
The single paper on the Ukraine is Shevchuk (2012) . This short contribution is on the Callovian marine palynomorphs of the Cherkassy and Kiev regions of central Ukraine. The plates are not of a high standard (Shevchuk 2012 , pls 1-4); nevertheless, the occurrence of species such as Ctenidodinium combazii (as Ctenidodinium ornatum and Ctenidodinium sp.), Meiourogonyaulax spp. and Pareodinia prolongata is consistent with an early Callovian age (e.g. Riding 1987 ). Subsequently, Shevchuk & Vajda (2016) issued an abstract on the Bajocian to Callovian dinoflagellate cyst associations of the Dnieper-Donets Basin in central Ukraine.
Sub-Arctic West Europe
There are 99 publications listed in Appendix 1 based solely on material from Sub-Arctic West Europe (Table 1) . Several of these contributions are deemed to be especially significant, and these are briefly reviewed below in five subsections. Additionally, there are some items based on more than one global region which include sub-Arctic West Europe (Appendix 1).
Upper Triassic
The Late Triassic (Rhaetian) palynology of three sucessions north-west of Lyons in south-eastern France was studied by Courtinat et al. (1998) . These authors examined material from two boreholes at Belmont, and an underground gallery at Saint-Didier-au-Mont-d'Or. The samples produced abundant palynomorphs, including 10 species of aquatic palynomorphs. The dinoflagellate cysts recognised are Beaumontella? caminuspina, Beaumontella? delicata, Beaumontella langii, Dapcodinium priscum, Rhaetogonyaulax rhaetica and Suessia swabiana. This is a relatively diverse association, but one which is entirely typical of the latest Triassic of north-west Europe (Morbey 1975 (Morbey , 1978 Powell 1992) . Krystyn et al. (2007) outlined biostratigraphical and magnetostratigraphical data on the Upper Triassic (Norian-Rhaetian) succession of Steinbergkogel, central Austria as part of an investigation of the viability of this section as the Global Stratotype Section and Point (GSSP) for the base of the Rhaetian Stage. The principal thrust of Krystyn et al. (2007) was conodont biostratigraphy, but palynomorphs are mentioned in the text. Under the discussion of the inception of the latest Triassic ceratitid ammonite genus Vandaites from the Kleiner Zlambach section, an acme of dinoflagellate cysts (Heibergella, Noricysta and Rhaetogonyaulax) was discussed (Krystyn et al. 2007, p. 169) . The ocurrences of Heibergella and Noricysta are extremely interesting in that these genera belong to the typically Arctic Sverdrupiella complex of Bujak & Fisher (1976) . The Sverdrupiella complex is prominent in the Upper Triassic of the northerly high latitudes, but is recorded elsewhere somewhat sporadically. Krystyn et al. (2007, p. 166 ) also mentioned that they had recorded Heibergella from the coeval Kasimlar Formation of the Taurus Mountains in Turkey.
A review of ecosystem change and palynology during the Middle Triassic to Early Jurassic of the eastern Danish basin was undertaken by Lindstr€ om et al. (2017) . This is a beautifully illustrated and comprehensive account which is mostly concerned with pollen and spores. The latter were assigned to their parent groups in order to reconstruct the floral history. These authors also recorded the presence of the dinoflagellate cysts Beaumontella? caminuspina, Beaumontella langii, Dapcodinium priscum, Liasidium variabile, Lunnomidinium scaniense, Mendicodinium spp., Rhaetogonyaulax rhaetica and Suessia swabiana (see Lindstr€ om et al. 2017, fig. 4) .
The ammonite and palynomorph biostratigraphy and sealevel dynamics of the Triassic-Jurassic transition (NorianSinemurian) of the North German Basin were researched by Barth et al. (2018) . The principal emphasis in this work is pollen and spores; however, the stratigraphical distributions of several dinoflagellate cysts, including Beaumontella? caminuspina, Dapcodinium priscum, Liasidium variabile, Mancodinium semitabulatum, Nannoceratopsis gracilis, Rhaetogonyaulax rhaetica, Suessia swabiana and Valvaeodinium armatum, were documented in the supplementary data. Churchill et al. (2016, p. 3) illustrated a succession of palynomorph bioevents, including dinoflagellate cyst data points, from the Pliensbachian to earliest Aalenian of the Knarr Field in the Norwegian North Sea. However, the most important contributions on the Early Jurassic of Europe listed herein are Correia et al. (2017a Correia et al. ( , 2017b . The former is a study of the palynology of the lower and middle Toarcian strata of two localities in the northern Lusitanian Basin of western Portugal. The 68 samples are all correlated to ammonite biozones. A low-diversity dinoflagellate cyst biota was encountered dominated by Luehndea spinosa and Nannoceratopsis spp. Other taxa include Mancodinium semitabulatum and Mendicodinium spp. This assemblage is characteristic of the Sub-Boreal region of Europe, and is transitional between the more northerly Boreal Realm and the Tethyan Realm to the south. The T-OAE caused acritarchs and dinoflagellate cysts to decline markedly due to oceanic stratification and intense benthic anoxia. The marine microplankton did not recover rapidly following the T-OAE (Correia et al. 2017a, figs 6-10). Correia et al. (2017b) is similar in concept and this study produced broadly similar results. It was a comprehensive investigation of the palynology of the uppermost Pliensbachian to lower Toarcian strata of Peniche in the central Lusitanian Basin. This succession includes the GSSP for the Toarcian Stage. Again, the cold-water dinoflagellate cyst Luehndea spinosa was the dominant species prior to the T-OAE, and is believed to have migrated from farther north (Correia et al. 2017b , fig. 9 ).
Lower Jurassic

Middle Jurassic
Recently, two major papers on the Bajocian of south-west Germany were published virtually simultaneously. Feist-Burkhardt & G€ otz (2016) is a significant contribution on the palynology of part of the Lower Bajocian succession of the Upper Rhine area. These authors studied 32 samples collected from three outcrop sections, and span the Otoites sauzei and Stephanoceras humphriesianum ammonite biozones. These two biozones are relatively expanded in this region, and ammonite subbiozones can be recognised (Feist-Burkhardt & G€ otz 2016, fig. 5 ). This study is principally biostratigraphical and many dinoflagellate cyst inceptions were noted, mostly of members of the family Gonyaulacaceae, which was evolving rapidly at the time. Quantitative palynological data were presented and the dinoflagellate cyst floras were lavishly illustrated (Feist-Burkhardt & G€ otz 2016, figs 6-8, pls 1-16 respectively). No new taxa were established, but several 'evolutionary precursors' were noted. Furthermore, aspects such as a succession of bioevents and experimentation in archaeopyle style were discussed.
Somewhat coincidentally, Wiggan et al. (2017) was published online within only several days of the issuing of FeistBurkhardt & G€ otz (2016) . The former paper is also a major study on the palynology of the south-west German Bajocian. Wiggan et al. (2017) studied 91 samples from a 57 m succession in borehole B404/2, located around 40 km south-east of Stuttgart, near the village of Gruibingen. The succession sampled comprised a section from the Witchellia laeviuscula to Garantiana garantiana ammonite biozones of the Bajocian. Only the Hyperlioceras discites ammonite biozone is not represented, due to a hiatus. One sample was taken from the underlying Aalenian Eisensandstein Formation (Graphoceras concavum ammonite biozone), and three from the overlying Dentalienton Formation of earliest Bathonian (Zigzagiceras zigzag ammonite biozone) age (Wiggan et al. 2017 , fig. 4, table 1 ). Quantitative data, including palynomorph concentrations, were presented for all the samples examined (Wiggan et al. 2017, figs 5, 6, table 2) . The data in this study can be readily compared to previously published information (Wiggan et al. 2017 , table 3). The major focus is biostratigraphy, and some key bioevents and ranges in borehole B404/2 were illustrated (Wiggan et al. 2017 , fig. 7) . A major acme of Dissiliodinium giganteum is an index for the early Bajocian, and Acanthaulax crispa is confirmed as a reliable index for the late Bajocian. An extensive systematic appendix was presented and the new species Korystocysta aldridgeii was described from the Bajocian-Bathonian transition (Wiggan et al. 2017, p. 68-86) . Wiggan et al. (2017) also attempted to resolve the Middle Jurassic radiation of gonyaulacacean dinoflagellates. Over 100 dinoflagellate cyst species appeared during the Bajocian, close to the early-late Bajocian transition. Many of these exhibited clear morphological experimentation, especially in archaeopyle style (Wiggan et al. 2017 , fig. 1 ). The family Gonyaulacaceae remains the most significant dinoflagellate lineage today (Fensome et al. 1996) . Feist-Burkhardt & Monteil (1997) suggested that this significant evolutionary burst was somewhat step-like. It is clear that this trajectory was much more gradualistic; however, the numbers of first appearances were highest in the late Bajocian to early Bathonian interval (Wiggan et al. 2017, table 2 ). It appears that the stratigraphical pattern in the latest Aalenian to early Bathonian was primarily controlled by relative sea-level fluctuations. For example, the influx of inceptions in the late Bajocian to early Bathonian was probably driven by a second-order marine transgression which was especially pronounced during the late Bajocian. It is clear that the Bajocian was an interval which was characterised by major biotic diversification. In addition to the increase in the numbers of taxa of phytoplankton, other groups such as ammonites, bivalves and fish also diversified during the Bajocian (Guinot & Cavin 2015) . This strongly suggests that the changes in pelagic ecosystems at this time may have been driven by the wider Mesozoic Marine Revolution.
Hostettler et al. (2017) is a multidisciplinary contribution on the Opalinus Clay Formation and adjacent strata in north-west Switzerland. This work includes palynological analyses of samples from the Staffelegg, Opalinus Clay, Passwang and Hauptrogenstein formations (Toarcian to Bajocian). The samples are calibrated to the ammonite biozonation; hence, this is an excellent reference section for this interval in Europe. Key bioevents and a summary palynological breakdown were given as Hostettler et al. (2017, fig. 2 and table 4, respectively).
Middle Jurassic to earliest Cretaceous
This subsection extends from the Middle Jurassic to the earliest Cretaceous due to the significant number of investigations on the Late Jurassic which also include the Callovian. Abbink (1998) is a published thesis in six chapters centred on the Middle Jurassic to lowermost Cretaceous (Bajocian-Berriasian) of the greater North Sea region. The study is focussed on Upper Jurassic pollen and spores, and sought to interpret palaeoenvironments, palaeogeography and sequence stratigraphy using the concept of Sporomorph EcoGroups (SEGs). These aspects were more formally published as Abbink et al. (2001) . Key dinoflagellate cyst bioevents were documented from the Callovian to Tithonian in three wells from the southern Central Graben, offshore The Netherlands (Abbink 1998, chapter 1, figs 3, 7, 9; chapter 2, fig. 4) . Sansom (2010) reviewed the sequence stratigraphy of the Middle Jurassic to lowermost Cretaceous (Callovian to Berriasian) Humber Group of the Central Graben of the North Sea using a transgressive-regressive sequence model. Two megasequences were recognised and dinoflagellate cyst biostratigraphy underpinned this reassessment (e.g. Partington et al. 1993 and unpublished reports) .
Of the contributions listed in Appendix 1 which include data on the Jurassic marine palynology of Portugal, Borges (2012) is one of the most significant. This is a thesis which is available online, and concerns the chemostratigraphy and palynostratigraphy of the Algarve Basin and the Carrapateira outlier in southern Portugal. Dinoflagellate cyst assemblages were obtained from the Middle and Upper Jurassic (Bajocian to Kimmeridgian) of 10 onshore and two offshore sucessions. Many of these data were previously published in Borges et al. (2011 Borges et al. ( , 2012 . The dinoflagellate cyst floras are of Tethyan character, and are relatively low in diversity; this may reflect the lack of cool-adapted taxa which occur throughout north-west Europe and further north (Riding & Michoux 2013) . Pellenard et al. (2014) undertook a comprehensive multidisciplinary stratigraphical investigation of the Terres Noires Formation in the Saint-Pierre d'Argençon and Thuoux successions north-east of Montpellier in the Subalpine Basin of south-east France. It was hoped that this work would lend support to the proposition of Thuoux as the GSSP for the base of the Oxfordian. These authors sampled the uppermost Callovian and lowermost Oxfordian of this clay-rich succession for palynomorphs only at Thuoux (Pellenard et al. 2014, fig. 3 ). The range base of the early Oxfordian index dinoflagellate cyst Wanaea fimbriata coincides with the base of the Oxfordian (the Quenstedtoceras mariae ammonite biozone) as defined by ammonites at Thuoux, and other typically Callovian and Oxfordian taxa were recorded (Pellenard et al. 2014, p. 14, pl. 6) .
Jan du Chêne et al. (2015) undertook a comprehensive and extremely well-illustrated study of the lithostratigraphy and marine palynology of the Morand drilling, Switzerland. This sucession is a reference section for the Berriasian to Hauterivian of the Jura Mountain area and the dinoflagellate cyst assemblages were calibrated with the Tethyan ammonite biozonation.
The sedimentology and stratigraphy of the Callovian and Lower Oxfordian strata at Castle Hill, Scarborough, North Yorkshire, northern England, were investigated by Powell & Riding (2016) . Samples were collected from four boreholes, and spanned the Scalby to Oxford Clay formations. This material yielded abundant and diverse palynofloras which include dinoflagellate cysts. These marine palynomorphs include key markers such as Ctenidodinium combazii, Ctenidodinium continuum, Ctenidodinium ornatum, Gonyaulacysta dentata, Gonyaulacysta jurassica subsp. jurassica, Impletosphaeridium varispinosum, Meiourogonyaulax planoseptata, Rhynchodiniopsis cladophora, Rigaudella aemula, Trichodinium scarburghense, Wanaea thysanota and Wanaea fimbriata, and confirm the ages of the several lithostratigraphical units studied.
An investigation of the biostratigraphy of the Upper Jurassic (Lower Kimmeridgian) Tojeira Formation from west central Portugal was recently undertaken by Turner et al. (2017) . This unit yielded relatively diverse dinoflagellate cysts including Cribroperidinium spp., Endoscrinium luridum, Gonyaulacysta jurassica subsp. jurassica, Leptodinium eumorphum, Leptodinium subtile, Rhynchodiniopsis cladophora and Systematophora areolata. This assemblage is indicative of an early Kimmeridgian age (Riding & Thomas 1988 (Duxbury & Vieira 2018, figs 2, 4, 6) . The high-resolution dinoflagellate cyst biostratigraphy was integrated with facies shifts, and sequence stratigraphy and SEG analysis were utilised to analyse palaeoclimate and sea level fluctuations.
Jurassic reworking
Several papers are listed in Appendix 1 which describe occurences of allochthonous Jurassic palynomorphs in younger strata in the UK. One example of reworking was described by Riding et al. (1998) . These authors reported the occurrence of Middle-Late Jurassic (Callovian-Kimmeridgian) dinoflagellate cysts including Chytroeisphaeridia chytroeides, Rhynchodiniopsis cladophora, Scriniodinium crystallinum and Surculosphaeridium? vestitum in the Lower Cretaceous of eastern England and the southern North Sea Basin. There are also several reports of multiphase reworking, including from the Jurassic, into Quaternary glaciogenic sediments of eastern England and northern Scotland. The reports from tills in Eastern England are typically dominated by Carboniferous spores or Jurassic pollen and spores (Busfield et al. 2015; Hodkin et al. 2016 respectively) . The Jurassic dinoflagellate cysts are mainly typical of the Toarcian (e.g. Nannoceratopsis senex) and the Kimmeridgian (e.g. Cribroperidinium? longicorne, Glossodinium dimorphum, Oligosphaeridium patulum and Perisseiasphaeridium pannosum). This probably reflects the mechanical robustness of Toarcian and Kimmeridgian clay-rich lithostratigraphical units in the UK. In the Quaternary glacial sediments of northern Scotland, Carboniferous spores are also present in significant numbers, but the Jurassic input is significantly less prominent than farther south in the UK ).
The Indian subcontinent
Four contributions from the Indian subcontinent are listed in Appendix 1, and all are focussed on the Late Jurassic. One is an abstract (Wood et al. 1995) , but Aswal et al. (2011) , Rai et al. (2015) and Riding et al. (2017) are more substantial contributions. The abstract by Wood et al. (1995) includes information on the Jatta Formation of Robat, Pakistan, which is Eocene in age. These authors discovered that samples with low levels of TOC were extremely rich in reworked palynomorphs. The Jurassic dinoflagellate cysts Gonyaulacysta jurassica, Nannoceratopsis pellucida, Omatia montgomeryi and Scriniodinium crystallinum were observed, indicating the stratigraphical recycling of Upper Jurassic (largely Tithonian) strata (Riding et al. 2010) .
Aswal et al. (2011) is a study on the petroleum geology of the onshore Krishna-Godavari Basin, east central India. This is a continental passive margin depocentre with a thick fill of Carboniferous to Pleistocene strata. The Mesozoic and Cenozoic successions include four main commercially viable hydrocarbon systems. Aswal et al. (2011) focussed on the Late JurassicCretaceous Raghavapuram-Gollapalli-Tirupati-Razole petroleum system. The aim was to develop a dinoflagellate cyst sequence biostratigraphy for the Gollapalli, Raghavapuram and Tirupati formations (Aswal et al. 2011, fig. 2 ). All the dinoflagellate cyst data points were calibrated against highly significant works such as Helby et al. (1987) , Williams et al. (1993) and Stover et al. (1996) . The oldest dinoflagellate cysts recorded are Late Triassic-Early Jurassic (Rhaetian-Sinemurian). There is a major unconformity above this which cuts out the entire Middle Jurassic and caused by the breakup of Gondwanaland. The Gollapalli Formation was found to be of Oxfordian to Valanginian age. The overlying units, the Raghavapuram and Tirupati formations, are of Cretaceous (late Valanginian to Maastrichtian) age based on key dinoflagellate cyst taxa. The Cretaceous succession includes two significant hiatuses. The dinoflagellate cyst floras are, unsurprisingly, distinctly Austral in palaeogeographical affinity, hence the zones used are those of Helby et al. (1987) . Rai et al. (2015) is a comprehensive multidisciplinary biostratigraphical investigation of the Upper Jurassic (OxfordianKimmeridgian) Washtawa and Kanthkot formations in the Wagad Uplift in the Kachchh Basin of western India. The fossil groups investigated were ammonites, calcareous nannofossils and dinoflagellate cysts. The dinoflagellate cysts are of Gondwanan affinity and include, for example, Chlamydophorella wallala, Dingodinium jurassicum and Rigaudella filamentosa. Riding et al. (2017) is a restudy of some material from the Patasar Shale Member (Kanthkot Formation) of the Kachchh Basin, Gujarat, western India, which was originally analysed by Rai et al. (2015) . The relatively diverse dinoflagellate cyst assemblage includes Chlamydophorella wallala, Gonyaulacysta jurassica subsp. jurassica, Hadriana cinctum, Indodinium khariense, Rhynchodiniopsis cladophora and Stiphrosphaeridium dictyophorum. It is assigned to the Australasian Dingodinium swanense Interval Zone of Kimmeridgian age. This means that the Gondwanan biozonation of Helby et al. (1987) can be applied in the Indian subcontinent. Furthermore, evidence from ammonites and calcareous nannofossils found in the Patasar Shale Member and underlying strata refines the age of the Dingodinium swanense Interval Zone to the Early Kimmeridgian. This is slightly older than originally envisaged (Helby et al. 1987; Riding et al. 2010 ).
The Middle East
There are eight relevant contributions on the Middle East included here. This is the region from the south-east of the Black Sea (Turkey, Georgia and Azerbaijan) to the Arabian Sea (Yemen, Oman and Iran). Five of these items are multi-region studies. The remaining three items are geographically focused, and are substantive papers. These are relatively recent, and are all on Iran and Iraq; two of them are deemed to be of high impact (Appendix 1). Cirilli et al. (2005) documented the palynostratigraphy of the Upper Triassic (Norian-Rhaetian) Nayband Formation of central east Iran. These authors reported an isolated record of Suessia swabiana from the Gelkan Member (Lower Norian). However, the specimen illustrated is considered to be a highly dubious identification (Cirilli et al. 2005, pl . 2/16). Sabbaghiyan et al. (2015) also worked on the palynology of the Nayband Formation from the Tabas Block in central east Iran. These authors reported moderately diverse, but not particularly well-preserved, dinoflagellate cyst assemblages from the Qadir Member which include Dapcodinium priscum, Hebecysta brevicornata, Heibergella asymmetrica, Heibergella kendelbachia, Heibergella salebrosacea, Noricysta pannucea, Rhaetogonyaulax rhaetica and Sverdrupiella sp. cf. S. mutabilis (see Sabbaghiyan et al. 2015 , fig. 2, pls 1, 2) . The assemblage was assigned to the Rhaetogonyaulax rhaetica zone of Rhaetian age based on plant macrofossils. Most of the dinoflagellate cysts recorded are characteristic of the typically high-latitude Sverdrupiella assemblage of Bujak & Fisher (1976) . Sabbaghiyan et al. (2015) and other records from the Middle East such as Ghasemi-Nejad et al. (2004 indicate that this characteristic flora is more geographically extensive than previously supposed. Furthermore, Krystyn et al. (2007, p. 166) briefly mentioned the occurrences of Heibergella sp. and Rhaetogonyaulax wigginsii in the Kasimlar Formation (Norian) of the Taurus Mountains of Turkey. Skupien et al. (2015) undertook a significant study of the marine palynology and palynofacies of Unit 3 of the Dalichai Formation (Aalenian-Bajocian) from Telma-Dareh near Sarin in the Central Alborz Mountains of northern Iran. Diverse and well-preserved dinoflagellate cysts were encountered in 17 samples (Skupien et al. 2015 , pls I-III, table 1). The taxa include Chytroeisphaeridia chytroeides, Ctenidodinium spp., Dissiliodinium giganteum, Evansia sp., Nannoceratopsis spp., Pareodinia ceratophora, Scriniocassis priscus and Valensiella sp. Comparisons with records from Europe indicate that the succession investigated is Aalenian to early Bajocian in age (the Nannoceratopsis gracilis Interval Biozone of Riding & Thomas 1992) and that marine connections existed between Europe and northwest Tethys at this time. Vincent et al. (2014) described extensive reworking into the Eocene to Miocene strata of the Chanis River section in the west Georgian Caucasus. The allochthonous palynomorphs include the typically Middle Jurassic species Ctenidodinium sellwoodii (see Vincent et al. 2014, fig. 3b ).
Sub-Arctic Russia
Thirty-one items on the Jurassic marine palynofloras of subArctic Russia are included in this review. Only 10 of these are substantial papers, while the remaining 21 contributions are abstracts; seven of the 31 are considered to be especially impactful. Most of these are relatively recent; only five were published prior to 2011. The overwhelming majority of these publications are on the far south-east, Siberia, south-west Russia and sub-Arctic western Russia (the Russian Platform). Most of them are on the Upper Jurassic and lowermost Cretaceous, and are geographically focussed; there are no items covering the Lower Jurassic of sub-Arctic Russia (Appendix 1).
The most comprehensive publication on the Middle Jurassic is Dzyuba et al. (2016) , which is a short paper on the Kamennomostskaja Formation (Lower Callovian) of the northern Caucasus in south-west Russia. One sample was analysed which is dominated by acritarchs and pollen, but dinoflagellate cysts including Chytroeisphaeridia hyalina, Ctenidodinium spp., Gonyaulacysta jurassica and Pareodinia ceratophora were recorded. The other four items which include the Middle Jurassic are all abstracts covering the Bajocian to Callovian of west Russia and West Siberia. The most significant of these is Shurekova (2015) , which is a well-illustrated extended abstract on the Bathonian of east Crimea. The typically Bathonian taxa Carpathodinium predae, Ctenidodinium combazii and Ctenidodinium sellwoodii were recorded in conjunction with uncharacteristically Bathonian species such as Nannoceratopsis gracilis and Nannoceratopsis senex.
There are 10 items on the uppermost Jurassic to Lower Cretaceous (Tithonian-Aptian) successions of the disputed territory of Crimea; most of these are focused on the J-K transition. The earliest significant contribution on this topic was Savelieva et al. (2014) which was a comprehensive multidisciplinary account of the palaeontology of the Berriasian of the area south-west of Belogorsk in central Crimea. These authors included a range chart of all palynomorphs recorded and defined the Phoberocysta neocomica dinoflagellate cyst assemblage spanning the Subthurmannia occitanica and Fauriella boissieri ammonite biozones (Savelieva et al. 2014, fig. 8, pl. 5) . More data on this topic were subsequently presented by Arkadiev et al. (2015a) . A similar multidisciplinary study was undertaken by Arkadiev et al. (2015b) on the Upper Berriasian and Lower Valanginian biostratigraphy and magnetostratigraphy of the Zavodskaya Balka section near Feodosiya in eastern Crimea. These authors presented a range chart and a summary of their Berriasian-Valanginian Phoberocysta neocomica-Egmontodinium torynum dinoflagellate cyst assemblage (Arkadiev et al. 2015b, figs 8, 9) . Further work on the uppermost Jurassic to Lower Cretaceous (Tithonian-Aptian) dinoflagellate cyst biozonation of Crimea was presented by . The most recent contribution on this topic was Savelieva et al. (2017) , which is a major work on the integrated micropalaeontology of the Berriasian-Valanginian transition at Koklyuk and Zavodskaya Balka near Feodosiya, eastern Crimea. These authors presented a dinoflagellate cyst range chart, defined three assemblages (Phoberocysta neocomica, Pseudoceratium pelliferum and Oligosphaeridium spp.), and illustrated many specimens (Savelieva et al. 2017, figs 4-8) . The only other paper on south-west Russia is Vincent et al. (2014) . These authors documented many reworked Jurassic dinoflagellate cysts from the Oligocene and Miocene strata in the Mzimta River section in the western Caucasus, including Chytroeoisphaeridia hyalina, Ctenidodinium continuum, Ctenidodinium ornatum, Nannoceratopsis senex, ?Rigaudella aemula and Systematophora areolata (see Vincent et al. 2014 , fig. 3a ).
There are seven publications, four abstracts and three papers, on the Upper Jurassic and Lower Cretaceous (Oxfordian to Valanginian) of the Russian Platform in central western Russia listed in Appendix 1. By far the most significant of these is Colpaert et al. (2017) . This contribution concerns the biostratigraphy of the foraminifera and palynomorphs from the Kimmeridgian and Volgian (= Tithonian) of the famous section at Gorodishche on the east bank of the River Volga north of Ulyanovsk. These authors thoroughly discussed the data they presented, and compared these with other studies from Gorodishche, the Arctic and Europe. The abstracts on this region include a Bathonian to Oxfordian dinoflagellate cyst zonation (Ilyina 1991) .
Two extended abstracts were recently issued on the integrated biostratigraphy and magnetostratigraphy of the Chigan Formation at Chigan Cape, near Podiapolsky, Primorsky Krai, south-east Russia (Guzhikov et al. 2015 (Guzhikov et al. , 2016 . This unit includes the Jurassic-Cretaceous (Tithonian-Berriasian) transition and yielded the dinoflagellate cysts Sirmiodinium grossii, Systematophora areolata and Tubotuberella rhombiformis from one sample.
Of the six items which include the Upper Jurassic and lowermost Cretaceous (Oxfordian-Berriasian) of sub-Arctic Siberia, only one is a substantive paper. This is Panchenko et al. (2015) , which includes information on the Upper Jurassic and Lower Cretaceous of central West Siberia. The remaining five publications are all abstracts. Ilyina (1998) outlined the Wanaea thysanota, Wanaea fimbriata and Rigaudella aemula biozones for the uppermost Callovian to Upper Oxfordian of West Siberia. The abstract of Ilyina et al. (2003) on the Callovian to Volgian (= Tithonian) of the Tyumen super-deep well SD-6 in the Urengoy region of West Siberia was a prelude to a major paper (Ilyina et al. 2005 ). Shurekova (2011) documented a Bathonian to Oxfordian dinoflagellate cyst biozonation for southern West Siberia.
Conclusions
Between April 2014 and January 2018, 266 publications on Triassic to earliest Cretaceous dinoflagellate cysts have been found which did not appear in Riding (2012 Riding ( , 2013 , or were subsequently published (Appendix 1). Most of these contributions (99) are from West Europe; however, sub-Arctic Russia (28), the Arctic (27), East Europe (19) and sub-Arctic North America (11) are also significantly represented (Table 1 ). All the major regions globally have been investigated except Central America and Southeast Asia. No single stratigraphical interval has received disproportionate attention; however, the Middle Jurassic is either the main focus, or a substantial one, in 69 of the contributions reviewed. The Triassic was least well studied, with only 32 papers ( Table 2 ). The level of focus on dinoflagellate cysts in the literature reviewed varies tremendously, as does the scope of the publications. Many contributions are mainly on biostratigraphy and correlation but marine palynomorphs are used in other topics, for example palaeoceanography and the analysis of oceanic anoxic events. The diversity of the literature mentioning these palynomorphs countinues to grow, and rather fewer taxonomic papers and zonal schemes are being published as compared to previous decades.
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Appendix 1. List of literature
Published contributions on Triassic to earliest Cretaceous (Berriasian) dinoflagellate cysts issued following Riding (2012 Riding ( , 2013 , and items encountered after these compilations were made, are listed below in alphabetical/chronological order. The reference format used is much the same as in Riding (2013 , which was slightly modified from Riding (2012) . Digital object identifier (doi) numbers are included where these are available, and ISBN/ISSN numbers are quoted where appropriate. The 62 papers, out of an overall total of 266 items, which are deemed to be of major significance are asterisked. The language in which a paper was written is indicated if it is not in English. A synthesis of the scope of each item is given as a comprehensive string of keywords in parentheses after each citation. These keywords attempt to summarise the principal subject matter, age range, major geographical region(s) and country/countries. A distinction is made between publications which present new data ('primary data'), and those which compile, review or summarise existing data ('compilation/review/ synthesis' etc.). A significant number of abstracts are listed here; these are denoted by the word 'summary' in the keyword string. If the author(s) have included photomicrographs, occurrence charts or a zonal breakdown, these are clearly indicated in the keywords. For the purpose of this work, the world is subdivided into 14 major geographical regions. These are Africa, Central America, sub-Arctic North America, South America, Antarctica, the Arctic, Southeast Asia, Australasia, China, sub-Arctic East Europe, sub-Arctic West Europe, the Indian subcontinent, the Middle East and sub-Arctic Russia ( Table 1 ). The regional assignment of any disputed territories is merely for internal consistency and pragmatism, and has no political significance whatsoever. (2015) . (ammonites; biostratigraphy; bivalves; brachiopods; foraminifera; lithostratigraphy; magnetostratigraphy; miscellaneous palynomorphs; ostracods; palaeoecology; pollen-spores; sedimentology; primary data; occurrence chart; photomicrographs; earliest Cretaceous [Berriasian] 4-36 (doi: 551.763.1:550.384(477.9 ) (in Russian with an English abstract). (ammonites; biostratigraphy; correlation; foraminifera; magnetostratigraphy; miscellaneous microplankton; ostracods; pollenspores; primary data; occurrence chart; photomicrographs; Early Cretaceous [Berriasian-Valanginian] (ammonite biozones; biostratigraphy; biozonation; botanical affinities; Chlamydophorella; cyclic sedimentary rocks; Global Stratotype Section and Point (GSSP); Iberian Range; miscellaneous palynomorphs; palaeoclimatology; palaeoecology; pollen-spores; statistics; Toarcian-Aalenian stratotype; primary data; occurrence charts; photomicrographs; Early- Middle (Boreal and Tethyan) . In: Chart 5, Cretaceous biochronostratigraphy. In: Hardenbol, J., Thierry, J., Farley, M.B., Jacquin, Th., de Graciansky, P.-C. and Vail, P.R. Mesozoic and Cenozoic Sequence Chronostratigraphic Framework of European Basins. In: de Graciansky, P.-C., Hardenbol, J., Jacquin, Th. and Vail, P.R. (editors 
